Highlights
enriched communities from laboratory-scale experiments can be investigated that have a 23 reduced number of organisms and are easier to characterize by state of the art mass 24 spectrometric-based (MS) metaproteomic workflows. 25 Six parallel laboratory digesters were inoculated with sludge from a full-scale BGP to study 26 the development of enriched microbial communities under defined conditions. During the 27 first three month of cultivation, all reactors (R1-R6) were functionally comparable regarding classifications are made depending on the process temperature [1] , the type (e.g. silage 65 and/or manure and dung) and consistency (e.g. moisture content) of the used substrate [2, 66 3], and the ammonium or ammonia concentrations [4] . Independent from these conditions, 67 AD process is subdivided into the four steps hydrolysis, fermentation, acetogenesis and 68 methanogenesis [3] , which are executed by different groups of microorganisms forming 69 complex microbial communities -the microbiome [5] . controlled process, the substrate is fully defined and continuous stirring enables 75 homogeneous mixing and representative sampling. This is in contrast to full-scale BGP with 76 occasional dead zones or floating layers [3, 9] , and varying and non-sterile substrates [10] . 77 However, microbial communities evolving in laboratory bioreactors operating under well-78 defined process conditions loose part of their complexity [11] . 
Processing of xCGE-LIF data
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The generated electropherogram data files were converted from their proprietary FSA file (Figure 1-3 Despite all the differences in community composition, the volume of the produced biogas 54.5% and maximum fluctuations below ±8% (Figure 1-3) . Except for the later cultivation 397 phases of R5 and R6, the corresponding biogas productions were also at steady-state ( Figure   398 3). To evaluate the production of biogas, the theoretical methane content was estimated 399 using the empirical formula of Boyle et al. [40] for the media supplied (Table 1) Table 2 ). This is in agreement with earlier studies, were a toxification of the methanogenic 414 community and a negative impact on the biogas production was reported for ammonia 
